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CHAPTER 1 
 
 
INTRODUCTION 
 
 As rates of survival of childhood cancer have increased dramatically over the past 
several decades, research has increasingly focused on the psychological experiences of 
survivors. Every year over 12,000 children and adolescents in the U.S. are diagnosed 
with cancer, and now 81% survive up to five years post diagnosis (Jemal, Siegel, Xu, & 
Ward, 2010). Cancer diagnosis and treatment is inherently stressful for children and 
families, who are thrust into a world of hospitals, invasive and painful treatments, and 
uncertainty about their chances of survival and long-term health outcomes (Rodriguez, 
Dunn, Zuckerman, Vannatta, Gerhardt, & Compas, 2012). Recent research has examined 
the percentage of children who experience significant posttraumatic stress symptoms 
(PTSS) as a result of their cancer diagnosis and treatment. Estimates of the incidence of 
posttraumatic stress disorder (PTSD) range from 4.7 to 21% and lifetime prevalence 
range from 20.5 to 25% (Bruce, 2006; Rourke et al., 2007). Although the percentages 
vary based on methodology, it is generally accepted that children with cancer are at an 
increased risk of PTSS and PTSD (Bruce, 2006; Kazak, Kassam-Adams, Schneider, 
Zelikovsky, Alderfer, & Rourke, 2006; Schwartz & Drotar, 2006). Further, previous 
studies in pediatric oncology have indicated that PTSS and PTSD are associated with 
other domains of distress, including lower health-related quality of life and increased 
symptoms of depression and anxiety (Hobbie et al., 2000; Meeske et al., 2001; Schwartz 
& Drotar, 2006).  
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 Although a diagnosis of cancer meets criteria for a traumatic event in the DSM-IV 
(American Psychiatric Association, 1994) and DSM-5 (if accompanied by specific 
medical events; American Psychiatric Association, 2013), the application of a trauma 
model to this population is not without controversy (see Phipps, Long, Hudson, & Rai, 
2005; Jurbergs, Long, Ticona, & Phipps, 2009). However, Kazak et al. (2006, p. 351) 
argue cogently that, “a traumatic stress model is less concerned with verifying whether 
different experiences are objectively traumatic and more concerned with understanding 
patient and family experiences of and beliefs about medical events.” If a subset of 
children and adolescents with cancer experience PTSS, and there is good evidence that 
they do, then it is important to move beyond debating the prevalence of symptoms. 
Instead, the challenge lies in identifying both static predictors of subsequent distress that 
can alert clinicians to families that may need intervention, as well as dynamic predictors 
that may inform targets of intervention. 
Defining Posttraumatic Stress in Pediatric Cancer 
 Within the field of pediatric oncology, it has been challenging to define and 
measure posttraumatic stress in a population where the “trauma” itself may not be 
discrete, but characterized by chronic and multiple stressors, with repeated invasive 
treatments and the possibility of other recurrences. Both PTSD and PTSS have been used 
as outcomes. The nature of child cancer also calls into question the appropriateness of 
DSM-IV (American Psychiatric Association, 1994) and DSM-5 (American Psychiatric 
Association, 2013) criteria. Although a discussion of this issue is beyond the scope of this 
study, it is important to briefly review the primary criteria for a diagnosis of PTSD and to 
distinguish between PTSD and PTSS. Because data for the current study were collected 
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when DSM-IV was in use, posttraumatic stress is characterized according to the DSM-IV 
criteria in the current study. However, as the field shifts to definitions outlined in DSM-5, 
these differences will be briefly reviewed as well.  
 The first criterion for PTSD is exposure to trauma, defined as actual or threatened 
death or serious injury. The first domain of PTSD symptoms is intrusion, in which an 
individual persistently re-experiences the trauma or reminders of the trauma, or evidences 
cognitive distortions such as sense of foreshortened future. However, in the case of 
cancer, a patient may re-experience multiple treatments in the hospital, and concern for 
the future, such as a relapse of disease, is not unreasonable. The second domain is 
avoidance and requires three symptoms for PTSD diagnosis. It is important to note that 
aspects of behavioral avoidance may simply be impossible for cancer patients while 
treatment is ongoing. This domain is changed in the DSM-5 to attempts to avoid either 
external trauma-related reminders or trauma-related thoughts and feelings, which may be 
more readily applicable to this population. The third domain, hyperarousal, requires 
presence of at least two symptoms. These symptoms, such as sleep problems or difficulty 
concentrating, may be confounded in cancer patients with side effects of the cancer 
treatment itself.  The DSM-5 also includes a new criterion that requires presence of 
negative alterations in cognitions and mood. A diagnosis of PTSD requires two 
symptoms from this domain, such as inability to remember an important aspect of the 
event; persistent and exaggerated negative beliefs about oneself, others, or the world; and 
persistent negative emotional state. Rarely examined in pediatric cancer research, 
however, are the criteria that specify the length of time that symptoms have been present 
and evidence of clinically significant distress or impairment in functioning. These criteria 
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are only considered when diagnostic interviews are utilized instead of questionnaire 
measures.  
 Previous studies of child cancer have largely examined posttraumatic symptoms 
in one of two ways, by measuring either (1) PTSD drawn from self-report questionnaires 
or structured clinical interview (e.g., Kazak, Barakat, Meeske, & Christakis 1997; Rourke 
et al., 2007) or (2) PTSS with questionnaires that have yielded total frequency/intensity 
and number of self-reported or parent-reported symptoms (e.g., Langevold et al., 2004; 
Kazak et al., 2011). Most measures of PTSS draw on symptoms outlined in the DSM-IV 
that capture key features of the disorder. PTSS has been studied for various reasons, 
including utility and ease of administration of questionnaires as compared with diagnostic 
interviews, and to capture number and intensity of symptoms that may not necessarily 
meet criteria for diagnosis.  
Several researchers, including Kazak et al. (2006) and Bruce et al. (2006), have 
argued that PTSS are a more appropriate domain of assessment for pediatric cancer 
patients. This is because continuous symptom counts may be more applicable to the 
experiences of families with child cancer diagnoses, and because even subthreshold 
levels of PTSD can be associated with impairment and distress that is clinically 
significant (Kazak et al., 2006; Stuber at al., 2011). This has been true within the child 
psychopathology literature more broadly. For example, research associated with the Great 
Smoky Mountain study has indicated that subthreshold levels of PTSD may be more 
appropriate targets of research (Copeland, Keeler, Angold, & Costello, 2007). This may 
be because current PTSD criteria were developed based on research with adults, and the 
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symptoms required from different domains may not be developmentally sensitive or 
adequately reflect substantial responses to trauma in children (Copeland et al., 2007).  
Stuber et al. (2011) have recently advocated for an examination of symptom 
counts in combination with evidence of clinically significant distress or impairment in 
deriving PTSD diagnoses. Using data from the National Cancer Survivorship Study, 
Stuber et al. demonstrated that this operationalization might have better discriminant 
validity in predicting presence of PTSD. In addition, they advocate using a low threshold 
to indicate presence of a symptom, as this may have better criterion validity in predicting 
clinical distress and impairment. Specifically, they recommend counting a symptom as 
“present” if a participant marks at least a “1” out of a 0-3 scale.  
Taken together, the field of pediatric oncology appears to be approaching a 
consensus on how to measure posttraumatic stress symptoms in pediatric cancer. 
Dimensional approaches to measuring PTSS on a continuum rather than focusing on 
categorical diagnoses appears to be optimal, although characterizing prevalence of PTSD 
is still of interest. However, the question of whether it is better to examine PTSS or PTSD 
also evokes a broader question about the utility of continuous versus categorical 
dimensions of psychopathology. Although this debate is beyond the scope of the current 
study, Rutter (2011) argues that while removing categorical approaches from research is 
not sensible, there is also room for greater examination of dimensional approaches to 
psychopathology. In addition, the problem of “impaired but undiagnosed” (Rutter, p. 
652) may readily apply to pediatric oncology, as it is possible that subthreshold 
symptoms of medical posttraumatic stress may interfere with future health-seeking 
behavior (Kazak et al., 2006). Given that most adolescents diagnosed with cancer now 
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survive into adulthood and face numerous late effects and the possibility of relapse 
(Jemal et al., 2010), these subthreshold symptoms may be clinically relevant, and 
potentially serious. Thus in the current study, rates of PTSD were examined but analyses 
focused on predictors of PTSS.  
Applying a Model for Pediatric Medical Traumatic Stress 
 Kazak et al. (2006) present a model of pediatric medical traumatic stress that 
emphasizes the importance of examining traumatic stress as it unfolds in distinct stages. 
She refers to posttraumatic medical stress as “a set of psychological and physiological 
responses of children and their families to pain, injury, serious illness, medical 
procedures, and invasive or frightening treatment experiences” (National Child Traumatic 
Stress Network, 2014). This model characterizes posttraumatic reactions as part of a 
changing process that unfolds differently at various points during illness and treatment.  
 Phase I of this model involves diagnosis and its immediate aftermath. Kazak et al. 
(2006) argue that it is the subjective experience of the family that renders the event as 
traumatic. During this time, pre-existing factors such as pre-trauma functioning, parental 
distress, and family and social support are important, as are characteristics of the medical 
event, such as perceived life threat, early physiological arousal, acute stress reactions, and 
child age.  
 Phase II consists of the early and evolving stress responses that unfold with 
physical sequelae of the illness and treatment. For pediatric cancer, this will include 
surgery, radiation, chemotherapy, and prolonged hospitalization. During this stage, the 
ongoing experiences and reactions of the family will be particularly important, including 
parental symptoms of distress. Phase III occurs when the child or adolescent is off 
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treatment, and there is no longer an immediate threat of the illness. For pediatric cancer, 
however, there may be longer-term sequelae or late effects such as disability, infertility, 
or cognitive deficits due to illness and treatment. During this time, longer-term traumatic 
responses may occur. 
 The challenge for pediatric cancer research is that there is a dearth of longitudinal 
research that not only characterizes distress at these distinct stages, but also follows 
families throughout these stages. Only with assessments at multiple points in time can we 
better understand how distress across phases of treatment and recovery may be related. 
Recently, findings have emerged from large studies of young adult survivors of 
childhood cancer, with the strongest data coming from the National Cancer Survivorship 
Study (e.g., Hobbie et al., 2010; Kazak, DeRosa, Schwartz, Hobbie, Carlson… & 
Ginsberg, 2010). While these studies have characterized distress during Phase III, 
information about predictors of distress is limited because the research is retrospective in 
nature. And although studies have been conducted during Phase I or II (e.g., Landolt et 
al., 2003; Phipps et al., 2005), rarely have studies examined distress across these phases, 
or examined broader mechanisms that may be tied to subsequent distress. 
 In the current study, families were assessed at three points in time. Time 1 was 
within three months (an average of two months) of the adolescent’s diagnosis, consistent 
with Phase I of the model. During this time, information pertaining to important 
pretrauma factors, parental distress, and adolescent distress was obtained. Approximately 
two months later, parent-adolescent conversations about cancer were observed and 
recorded. Time 2 took place an average of 12 months after the first assessment, during 
which time measurements of adolescent distress were again obtained. The observation 
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and T2 are consistent with Phase II of the Kazak et al. (2006) model, which refers to the 
period of time during treatment when distress symptoms may be early and evolving. 
Therefore this study is well suited to examine the trajectory and predictors of adolescent 
PTSS following cancer diagnosis. 
Static Risk Factors for PTSS 
 Several static risk factors (i.e., stable features of the patient and family), such as 
adolescent sex, adolescent age, and family SES, have been examined in relation to child 
and adolescent posttraumatic symptomatology. Below, findings are reviewed which draw 
from child and adolescent trauma research broadly, as well as pediatric injury and 
oncology research. Although the factors reviewed below are not modifiable by 
intervention, if they prove to be significant predictors of distress over time, they can serve 
to alert clinicians to characteristics of adolescents and their families that may put them at 
heightened risk.  
 Adolescent sex. Within the adult literature, female sex is consistently a risk factor 
for the development of PTSD. In the National Comorbidity Survey (Kessler, Sonnega, 
Bromet, Hughes, & Nelson, 1995), 20% of females met criteria for PTSD after a traumatic 
event, in comparison to 8% of males. In epidemiological studies of children and 
adolescents, female sex has been inconsistently related to PTSD, with some studies 
indicating a significant odds ratio for female sex (OR = 12.32; Cuffe, 1998) or greater 
prevalence for girls (6.3%, compared with 3.7% of boys; Kilpatrick, Ruggiero, Acierno, 
Saunders, Resnick, & Best, 2003), while other epidemiological studies found no effect of 
sex on full or subclinical levels of symptoms of PTSD (Copeland, et al., 2007). Because 
there are sex differences in risk to exposure to traumatic events (e.g., females are more 
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likely to experience sexual assaults; Tolin & Foa, 2006), female sex as a risk factor for 
PTSD could be due to greater exposure. However, a recent review has indicated that 
differences in exposure to traumatic events doesn’t fully account for differential PTSD 
risk (Tolin & Foa, 2006), and the problem of differential exposure is not salient in a 
pediatric cancer sample.  
 In a meta-analysis of risk factors for PTSD in children by Trickey et al. (2012), 
which included 64 studies and 32,238 children and adolescents who had been exposed to 
various forms of trauma, female sex had a small to medium effect (estimate of population 
effect size p^ = .154). Similarly, in a meta-analysis of longitudinal studies of child PTSS 
after various forms of trauma (Alisic, Jongmans, van Wesel, & Kleber, 2011), female sex 
had a small but significant effect size (r = .13). Within the pediatric injury literature, 
female sex has been identified as a significant but weak predictor, and this relation 
appears to vary according to when symptoms were assessed (Brosbe, 2011; Cox, 
Kenardy, & Hendrikz, 2008). In addition, in adult survivors of childhood cancer, female 
sex has been identified as a significant risk factor for PTSS (Langeveld et al., 2004; 
Stuber et al., 1997) or has approached significance (Stuber et al., 2010). It has been 
suggested that gender role expectations could underlie this differential expression, such 
that posttraumatic stress symptoms and anxious/depressed behavior may be acceptable 
for girls, but aggressive behavior may be more acceptable for boys (Tolin & Foa, 2006). 
Overall, there is evidence to suggest that female sex may predict long-term posttraumatic 
stress following adolescent cancer diagnosis.  
 Age. Age has been inconsistently related to PTSD and PTSS in children and 
adolescents. In findings from the Great Smoky Mountain study, older children (age 14-
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16) were more likely than younger children (age 9-13) to meet criteria for PTSD or 
subclinical PTSD (OR = 2.0-4.0; Copeland et al., 2007). Similarly, results from the 
National Survey of Adolescents (age 12-17) indicated that older adolescents were more 
likely to meet criteria for PTSD than younger children (OR = 1.3 per year increase; 
Kilpatrick et al., 2003). However, these studies do not take into account the fact that older 
children had experienced a greater number of traumatic events than younger children. In 
a meta-analysis of risk factors for PTSD in children and adolescents exposed to various 
forms of trauma, child age was not significantly related to later symptoms (Trickey et al., 
2012). Age was also not a significant predictor in a meta-analysis of longitudinal 
predictors of PTSS in children and adolescents exposed to various forms of trauma 
(Alisic et al., 2011).  
Within the pediatric injury literature, younger age was a risk factor when 
symptoms were assessed in the initial weeks and months following the trauma, although 
this association did not persist over time (Brosbe et al., 2011). However, in a study of 
adolescent and young adult cancer survivors, those diagnosed during adolescence, instead 
of earlier in childhood, evidenced more psychological distress (Hobbie et al., 2010; 
Kazak et al., 2010; Schwartz & Drotar, 2006). Other studies of child cancer survivors 
have not evidenced similar age effects (Kazak et al., 1997; Landolt et al., 2003; Libov, 
Nevid, Pelcovitz, & Carmony, 2002).  
 There are several reasons why age may be inconsistently related to PTSS in 
survivors of childhood cancer. First, likelihood of experiencing a traumatic event 
increases with age (Copeland et al., 2007).  Second, it is important to take into account 
developmental changes that occur throughout childhood and adolescence and how they 
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might impact understanding of, reaction to, and processing of trauma. Younger children 
have less developed cognitive, perceptual, and linguistic capacities, which may impact 
the way the trauma is remembered (see Salmon & Bryant, 2002). For example, younger 
children may be less likely to grasp the life threat of their diagnosis, or to appraise it as 
frightening, which may be a protective factor (Kazak et al., 1997; Salmon & Bryant, 
2002).  Younger children may also rely more on their parents for processing the trauma 
(Charuvastra & Cloitre, 2008; Scheeringa & Zeanah, 2001), which might hold 
implications for the relation between parent and child symptoms (discussed below).  
 Family socioeconomic status.  Within the broader clinical psychology literature 
family socioeconomic status (SES) has been identified as a “fundamental cause” of health 
and illness in childhood and adolescence, such that it determines access to important 
resources and is broadly linked to numerous physical and psychological health outcomes 
(Chen, Cohen & Miller, 2009; Chen, Fisher, Bacharier, & Strunk, 2003; Johnson, Cohen, 
Dohrenwend, Link, & Brook, 1999; Link & Phelan, 1995). Although an examination of 
the links between SES and wellbeing are beyond the scope of this thesis, SES has also 
been examined as a specific predictor of child PTSS.  
 In the meta-analysis of risk factors for PTSD in children by Trickey et al. (2012), 
low SES was examined in seven studies and yielded a small to medium effect size 
(estimate of population effect size p^ = .165). In a meta-analysis of longitudinal 
predictors of child and adolescent PTSS, eleven studies examined SES yet yielded a non-
significant weighted effect size (r = .07; Alisic et al., 2011). Within the Great Smoky 
Mountain Study, environmental adversity, defined as coming from an impoverished or 
poorly educated home, predicted subclinical PTSD (OR = 1.3; Copeland et al., 2007). 
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The child cancer literature is similarly mixed, with some studies finding a negative 
relation between SES and PTSS (Landolt et al., 2003; Stuber et al., 2010), and others a 
positive relation (Libov et al., 2002). Taken together, the literature indicates that 
investigating the prospective relation between SES and adolescent PTSS is warranted. 
 Other factors.  Perhaps surprisingly, medical factors have rarely emerged as 
significant predictors of PTSS within pediatric oncology (e.g., Rourke et al., 2007; see 
Bruce, 2006). In the National Cancer Survivorship Study, chemotherapy agents, second 
malignancy, and cancer recurrence were all unrelated to PTSS in adult survivors (Stuber 
et al., 2010). Radiation therapy was as a significant predictor only if the survivor 
experienced radiation at age 4 or younger (Stuber et al., 2010). Physical late effects are 
also inconsistent predictors of long-term PTSS for survivors of childhood survivors 
(Brown et al., 2003; Hobbie et al., 2000; Oelcovitz et al., 1996). Cancer type and rates of 
PTSS are rarely examined together, although brain tumor survivors seem to have elevated 
distress over other cancer populations (Fuemmeler et al., 2002; Zeltzer, Recklitis, 
Buchbinder, Zebrack, Casillas et al., 2009). In addition, time off treatment has been 
unrelated to rates of PTSD and PTSS (Barakat, Kazak, Meadows, Casey, Meeske, & 
Stuber, 1997, Brown et al., 2003; Erickson & Steiner, 2001; Libov et al., 2002; Kazak et 
al., 1997; Landolt et al., 2003; Langeveld et al., 2004; Stuber et al., 1997); however, 
unsurprisingly, recently diagnosed patients have evidenced greater PTSS when compared 
to those five years off treatment (Phipps et al., 2005). One reason for these findings may 
be that pediatric oncology is a particularly heterogeneous population, with course and 
treatment varying substantially by each patient.   
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 Subjective experience of life threat has been strongly and consistently linked to 
PTSD in adult (Ozer, Best, Lipsey, & Weiss, 2008) and child and adolescent cancer 
patients (Cox et al., 2008; Ehlers et al., 2003; Trickey et al., 2012). Within Kazak et al.’s 
(2006) model, it is also theorized to be of utmost importance during Phase I. Both 
survivors’ retrospective appraisal of life threat at time of diagnosis and current life threat 
have been linked to PTSS at least one-year posttreatment (Hobbie et al., 2000; Stuber et 
al., 1997). However, data about the child’s perceived life threat near the time of diagnosis 
has not yet been examined prospectively in conjunction with subsequent PTSS. 
 Similarly, prior stressful life events have also been consistently linked to later 
PTSD and PTSS in children and adolescents. Within the Great Smoky Mountain Study, 
number of previous traumatic events predicted clinical and subclinical levels of PTSD 
symptoms (Copeland et al., 2007). This is also true broadly of PTSS (Trickey et al., 
2012) and PTSD due to child injury (Brosbe 2011, Cox et al., 2008), with meta-analyses 
indicating small to medium and small effect sizes, respectively. In a review of child and 
adolescent cancer studies, both quantity and quality of stressful life events increase the 
risk of developing cancer-related PTSS and PTSD (Bruce, 2006). Recent events, or those 
occurring 12 months before a cancer diagnosis, seem to have a particularly strong effect 
(Barakat et al., 1997; Pecovitz et al., 1996; Stuber et al., 1997). However, stressful life 
events in these studies have been loosely and variably defined, and often overlap with 
family SES.  A new direction for examining prior stressful life events would be to 
examine the adolescent’s experience with cancer within his or her family. Specifically, 
one might expect that having a close family member diagnosed with cancer may serve as 
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a proximal prior stressful event and potentially lead to greater posttraumatic stress 
symptoms.  
Dynamic Risk Factors for PTSS 
 Potential dynamic risk factors for PTSS include parent and adolescent distress at 
time of diagnosis as well as parent-adolescent or family factors. However, the ways in 
which parental distress or parent-adolescent factors might relate to subsequent adolescent 
distress are not well understood. Elucidating these predictors and mechanisms will be 
important in developing interventions for adolescents and families soon after cancer 
diagnosis. 
 Child symptoms near time of diagnosis. A potential predictor of later PTSS and 
PTSD is early reactions to trauma, in the form of acute stress or posttraumatic symptoms. 
In a meta-analysis of risk factors for child and adolescent PTSS from various forms of 
trauma, three studies examined peri-trauma fear with a significant large total effect size 
(estimate of population effect size p^ = .361; Trickey et al., 2012). Similarly, in a meta-
analysis of longitudinal predictors of PTSS in children and adolescents exposed to 
various forms of trauma, acute stress symptoms (measured one month posttrauma) were a 
strong and significant predictor of long-term PTSS (weighted r = .51), as were 
posttraumatic stress symptoms (measured one to three months posttrauma; weighted r = 
.56; Alisic et al., 2011). Longitudinal prospective studies of this nature, however, have 
been rare in pediatric cancer. 
 Parent symptoms near time of diagnosis.  According to the DSM-IV, having a 
child diagnosed with cancer meets criteria for a trauma. Although examining symptoms 
of posttraumatic stress in parents of children with cancer has not been without 
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controversy (see Jurbergs et al., 2009; Phipps et al., 2005), Kazak et al. (2006) argues that 
an important factor is the parents’ subjective experience of the child’s diagnosis as 
traumatic. Indeed, there is extensive evidence that parents of children and adolescents 
with cancer are at increased risk for clinically-elevated symptoms of posttraumatic stress 
themselves (Bruce, 2006; Vrijmoet-Wiersma, 2008). In the review by Bruce et al. (2006), 
prevalence of parents’ PTSS and PTSD in weeks to years after the child’s diagnosis 
ranged very widely from 6-25% for clinically elevated cancer-related PTSD at time of 
assessment, and 27-54% for lifetime prevalence. In the sample for the current study, 
parents demonstrated increased PTSS near the time of their child’s diagnosis and at 
follow-up a year and a half later. And at time of diagnosis, 11% of mothers and 9% of 
fathers met diagnostic criteria for PTSD using self-reported symptoms (Dunn, Rodriguez, 
Barnwell, Grossenbacher, Vannatta… & Compas 2011); at follow-up, 8% of parents met 
full diagnostic criteria for PTSD and 46.7% for partial PTSD based on structured clinical 
interviews (Dunn, Rodriguez, Vannatta, Gerhardt, & Compas, 2014).  
 Adolescents’ wellbeing during cancer diagnosis and treatment is closely tied to 
their parents’ wellbeing. Indeed, parent PTSS has been consistently found to be a risk 
factor for child PTSS. A recent meta-analysis by Morris et al. (2012) included 35 studies 
(n = 3,925 parent-child dyads) that investigated parent and child self-reported PTSS 
concurrently. Eighteen of these studies examined cancer diagnosis as the trauma, twelve 
examined traumatic injury, one examined unexpected death of a parent, and the 
remainder included disaster, war, or other or mixed trauma. There was a significant, 
medium to large weighted mean effect size across studies for the association between 
parent and child PTSS (r = .31). Further, parent sex was found to moderate the 
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association, such that maternal PTSS was more strongly correlated with child PTSS than 
were paternal symptoms. Longitudinal studies also yielded stronger effect sizes than 
cross-sectional, indicating that parental PTSS continues to impact child symptoms over 
time. In a meta-analysis by Alisic et al. (2011), which specifically focused on 
longitudinal predictors of child PTSS, parental acute and posttraumatic symptoms at 
baseline were the strongest predictor after child baseline symptoms (weighted r = .34 
across 9 studies).  
 Other reviews have also highlighted the close relation between parental PTSS and 
child and adolescent PTSS. In a meta-analysis of child and adolescent risk factors for 
PTSS, parental psychological problems (which were analyzed in 25 of the 64 studies) 
yielded a medium effect size (estimate of population effect size p^ = .29; Trickey et al., 
2012).  Within the pediatric injury literature, parental PTSS have also been consistently 
related to child and adolescent PTSS concurrently and over time (Brosbe et al., 2011), 
and a meta-analysis indicated that this relation was small but significant (Cox, 2011).  In 
a review of posttraumatic stress in childhood cancer survivors specifically, parent PTSS 
has consistently been identified as a predictor of child symptoms, or as serving a 
mediating function for initial child symptoms (Bruce et al., 2006). 
 Relationship between parent symptoms during Phase I and child symptoms during 
Phase II.  While the connection between parent and adolescent posttraumatic stress 
responses has been demonstrated across many different samples, the mechanisms 
underlying this connection have not yet been closely examined.  There is a broad 
evidence base that underscores the importance of social bonds in risk and recovery for 
PTSD; social support is known to buffer against psychological distress across the board, 
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and social support is a specific predictor of PTSD in adults (Brewin, 2011). Chavrustra 
and Cloitre (2008) argue that support may be especially important for posttraumatic stress 
responses, in that trauma changes one’s beliefs about the world broadly. Therefore, social 
support may be important to process the traumatic event cognitively and to facilitate 
recovery, as lack of support reinforces the belief that the world is a hostile, frightening, or 
unsafe place.  
 The need for social support after a trauma, and specifically support from a parent, 
may be even more crucial for adolescents. Parents serve a vital role during cancer 
diagnosis and treatment, providing both emotional support as well as information to their 
child (Rodriguez et al., 2014b). However, the specific dynamics of parent-adolescent 
interactions through which symptomatology is related or perhaps transmitted, has not 
been well characterized. This has been limited by methodological factors in two ways. 
First, longitudinal studies are needed to examine mechanisms through which parent 
symptoms may impact adolescent symptoms over time. Second, specific parenting 
behaviors have rarely been examined in the context of adolescent post-traumatic stress.  
 When specific parenting variables have been examined, investigators have often 
relied on parent or child report. In the meta-analysis of child and adolescent risk factors 
for PTSS by Trickey et al. (2012), “poor family functioning,” which was analyzed in 
seven of the 64 studies, yielded a medium to large effect size (estimate of population 
effect size, p^ = .46). However, the studies that examined family functioning used self-
report scales or interviews with parent or child, instead of directly observing parenting or 
parental communication. Other studies have found that family functioning is related to 
child PTSS specifically after a cancer diagnosis. Kazak et al. (1997) found that children 
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and adolescents who reported increased “family satisfaction” and “communication” also 
reported fewer PTSS, while Brown et al. (2003) found that perception of greater family 
support and perception of lower levels of conflict were associated with fewer child PTSS.  
However, several researchers have called for observational studies that specifically 
examine parent-child interactions (e.g., Bruce et al, 2006; Kazak et al., 2006).  
Observational data greatly reduce the possibility of shared method variance between 
measures of PTSS and parent-child communication (Holmbeck, 2002), and has the 
potential to characterize specific communication patterns that underlie the relation 
between parental and adolescent PTSS.  
 Scheeringa and Zeanah (2001) proposed a theory through which parental PTSD 
may impact child traumatic reactions. They suggest that parental symptoms may present 
a “compound effect” whereby (1) parents model maladaptive post-traumatic reactions for 
their child, and (2) the symptoms themselves disrupt their interactions with their child. 
The authors propose specific macro-level relational patterns that may occur. The first is a 
withdrawn/unresponsive/unavailable pattern, whereby parents are emotionally and 
functionally unavailable to the child. Others involve overprotective/constricting or 
reenacting/frightening patterns. There is already preliminary evidence for the first pattern, 
as parental avoidance behaviors and symptoms seem to be particularly harmful for 
children (Laor, Wolmer, Mayes, & Gershon, 1997; Nugent, Ostrowski, Christopher, & 
Delahanty, 2007), in that they are strongly correlated with child PTSS. Parental 
avoidance and withdrawal could prevent the traumatic event from being discussed or 
processed, which may have particularly negative consequences for adolescents who need 
support understanding their cancer diagnosis and treatment. Harsh communication 
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patterns have been theorized to contribute to PTSS (Scheeringa & Zeanah, 2001), and 
have been examined observationally in a sample of mothers of infants who had 
experienced war-related trauma (van EE, Kleber, & Mooren, 2012) as well as reported by 
parents who met criteria for PTSD in the National Comorbidity Survey-Replication 
(Leen-Feldner, Feldner, Bunaciu, & Blumenthal, 2011). And in a study of traumatized 
youth, child perceptions of maternal guilt and rejection were related to greater child-
reported PTSS (Deblinger, Steer, & Lippmann, 1999). However, neither of these 
proposed macro-level communication patterns, parental withdrawn or parental hostile 
communication, have been studied in relation to PTSS in pediatric oncology. 
 Another way in which parental symptoms may impact adolescent symptoms are 
through communication patterns that allow the adolescent to process their experiences. 
Previous research indicates that a crucial predictor of adjustment to trauma is the ability 
to recall, rehearse, and narrate details surrounding trauma (e.g., Cohen, Mannarino, & 
Deplinger, 2006; Salmon & Bryant, 2002). Therefore, micro-level analyses were used to 
capture parental contingent responses to their adolescents’ utterances. This level of 
analysis taps discourse pragmatics, or how a parent directs or manages conversations by 
responding to their child (e.g., Lasky & Klopp, 1982). Parental communication patterns 
that allow adolescents to express their thoughts and emotions surrounding their cancer 
diagnosis, and to validate those thoughts and emotions, may be predictive of subsequent 
adolescent symptomatology. Specifically, parental solicits, which involve asking 
questions of the adolescent to elicit information, and parental validations, which confirm, 
emphasize, or praise, adolescent utterances, were examined during parent-adolescent 
conversations about cancer.  
	  	  20 
     Building on previous research, one of the goals of the current study was to examine 
parent-adolescent communication on both macro and micro levels. Integrating these 
analyses can better characterize communication patterns, specify mechanisms of effect, 
and provide targets for intervention (Holmbeck et al., 2003; Rodriguez et al., 2014b). 
Within the pediatric oncology literature, there is evidence that parental distress at the time 
of the child’s diagnosis may disrupt parent-child communication on both the macro- and 
micro-level. In the current sample, maternal depressive symptoms were found to be 
positively related to subsequent harsh and withdrawn communication patterns, and 
negatively related to subsequent positive communication patterns and maternal 
validations (Rodriguez, Dunn, Zuckerman, Hughart, Vannatta... & Compas, 2014; 
Rodriguez et al., 2014b). However, these communication patterns have not yet been 
investigated in relation to adolescent symptoms of emotional distress. An important next 
step is to examine how parental communication patterns may be linked to PTSS in the 
parent and adolescent over time.  
Current Study and Hypotheses 
 The purpose of this study is to characterize adolescent posttraumatic stress 
responses to cancer near the time of diagnosis and a year to a year and a half after 
diagnosis, and to identify both static and dynamic, modifiable risk factors that predict 
symptoms over time. The strengths of this study lie in its longitudinal, multi-time point 
design, its detailed characterization of posttraumatic stress after a cancer diagnosis, its 
examination of specific mechanisms that underlie the relation between mother and 
adolescent symptoms, and grounding in relevant theory.  
 The hypotheses are: 
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1. The number and severity of adolescent-reported PTSS will be positively 
correlated with adolescents’ self-reported and mother-reported anxiety problems, 
affective problems, and aggressive behavior near the time of the adolescents’ cancer 
diagnosis and at 12-month follow-up.  
2. Static risk factors that will be associated with greater adolescent PTSS at 12-
month follow-up will include younger age, female sex, SES, perceived life threat, and 
previous experience with cancer in the family. 
3. Dynamic risk factors that will be associated with greater adolescent PTSS at 
12-month follow-up will include adolescents’ and mothers’ PTSS near the time of a 
cancer diagnosis. 
 4. Mother-child communication will be associated with adolescent PTSS such that 
it will mediate the relation between mothers’ PTSS near time of the adolescents’ 
diagnosis and adolescents’ PTSS at 12-month follow-up.   
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CHAPTER II 
 
 
METHOD 
 
Participants 
 Participants in the questionnaire phase of the study included 98 adolescents with 
cancer and their mothers; participants in the observation phase of the study included 44 
mother-adolescent dyads. 
 In the full sample (n = 98), adolescents ranged from 10 to 18 years old (M = 
13.48, SD = 2.38 years) and 50% were female. Of the sample, 89.8% were Caucasian, 
8.2% African-American, and the remainder reported “Other” for their race; 4.1% were 
Hispanic/Latino. Cancer diagnoses included leukemia (28.6%), lymphoma (35.7%), brain 
tumor (5.1%), and other solid tumor (30.6%). Eighty-nine (90.8%) were recruited after 
initial diagnosis and nine (9.2%) after a relapse.  
 In the observation sample (n = 44), adolescents ranged from 10 to 17 years old (M 
= 13.27, SD = 2.36 years) and 52% (n = 23) were female. Of the sample, 90.9% were 
Caucasian, 6.8% African-American, and the remainder reported “Other” for their race; 
2.3% were Hispanic/Latino. Cancer diagnoses included leukemia (38.6%), lymphoma 
(20.5%), and other solid tumor (40.9%). Forty-two (95.5%) were recruited after initial 
diagnosis and two (4.5%) after a relapse.  
 Ninety-eight mothers and 55 fathers participated with their adolescent. Due to the 
small number of fathers who participated, they were only included in exploratory 
analyses. Mothers were on average aged 41.29 years (SD = 7.64) and represented a range 
of educational background (high school level to four year graduate school; M = 3 years of 
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college). Fathers were on average aged 42.98 years (SD = 7.94) and represented a range 
of educational background (high school level to four year graduate school; M = 3 years of 
college). Families reported a range of family income levels (18% $25,000 or less; 37% 
$25,001-50,000; 13% $50,001-75,000; 12% $75,000-100,000; 20% $100,000 or above).  
Procedure 
 Families were initially recruited to participate in a larger study of adjustment to 
pediatric cancer from two pediatric oncology centers, one in the Midwestern United 
States and one in the Southeastern United States. At Time 1, approximately 2 months (M 
= 69 days, SD = 51 days) after the diagnosis or relapse of the adolescent’s cancer, 
mothers, fathers, and adolescents age 10-18 self-reported PTSS. Mothers also completed 
information on family demographics, the number of people in the adolescent’s life who 
had been previously diagnosed with cancer, her perception of her adolescent’s life threat, 
and reported on adolescents’ anxiety problems, affective problems, and aggressive 
behavior. Adolescents provided self-reports of their perceived life threat, anxiety 
problems, affective problems, and aggressive behavior.   
 At Time 2, approximately one year after T1 (M = 361 days, SD = 82 days), 
families were asked to complete the same questionnaires. Of the 157 families of 
adolescents ages 10 and older who were approached, 98 had mothers and adolescents that 
both completed the questionnaires. Of the 59 families who completed T1 but not T2, 19 
had adolescents who had died in the intervening year, and 6 only had fathers, but not 
mothers, complete packets. Those who completed only T1 did not differ from those who 
completed T1 and T2 on adolescent age, race, ethnicity, family income, relapse status, 
adolescent’s PTSS, mother’s PTSS, or father’s PTSS.  
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 Between the two assessments, families were approached by phone or at the 
hospital to participate in a video-recorded observation of a discussion between the parent 
and adolescent about the adolescent’s cancer diagnosis and treatment. This occurred 
approximately three months after T1 (M = 110 days, SD = 77 days). Of the 98 families 
who completed T1 and T2, 44 families had a mother-adolescent dyad participate in the 
observation and 10 families had a father-adolescent dyad participate. Because of the 
small number of father-adolescent dyads, only mother-adolescent observations were used 
in current analyses. Reasons for declining the observation included lack of time, not 
wanting to be videotaped, and lack of interest. Families who completed the observation 
did not significantly differ from those who declined on adolescent age, mother age, 
adolescent race, adolescent ethnicity, family income, relapse status, or adolescent or 
maternal PTSS. 
 During the mother-adolescent observation, dyads were given 15 minutes alone in 
a private family conference room at the hospital to discuss the adolescent’s cancer in 
front of a video camera. Graduate-level research assistants instructed mothers and 
adolescents to have a conversation about the adolescent’s cancer in whatever way felt 
natural to them. Mothers received a card with the following prompts to help guide the 
conversation: (1) What have we each learned about cancer and how it is treated? (2) 
What parts of your cancer and its treatment have been the hardest for each of us? (3) 
What kinds of feelings or emotions have we each had since we found out you have 
cancer? (4) What are the ways we each try to deal with these feelings and emotions? (5) 
What is it about cancer that has most affected each of our lives? (6) How do we each feel 
about what might happen in the next year? And after that? (7) If we were writing a book 
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about cancer for other adolescents and parents, what would we each include? What would 
we want to be sure to tell other adolescents and parents? To allow mother-adolescent 
dyads to feel comfortable in front of the camera, they completed a 5-minute tangram 
puzzle task before the cancer discussion. 
 The Institutional Review Boards of the academic medical centers at which this 
study was conducted approved all study procedures. Informed consent and assent were 
obtained from the parents and adolescents at T1 and during the parent- adolescent 
observation phase. Families were compensated for their time at each time point. 
Measures 
 Family demographics. Mothers reported adolescent’s age and race/ethnicity. 
Mothers and fathers each self-reported age, family income, and highest obtained 
education level (by year of schooling; e.g., Bachelors degree = 16 years).  
 Adolescent cancer diagnosis. Information about the type and severity of 
adolescents’ cancer diagnoses was obtained from medical records.  
 Perceived life threat. Mothers and adolescents each reported their estimates of the 
likelihood that the adolescent’s cancer treatment will be successful. Each were asked to 
rate on a scale from 0 (“0%”) to 100 (“100%”) in response to the question: “What do you 
think the chances are that you/your adolescent’s treatment was successful and that they 
will be cancer free 5 years from now?” This was then reverse scored such that higher 
ratings represented greater perceived life threat. 
 Previous experience with cancer in the family. Mothers self-reported the number 
of people in the adolescent’s life (family and close friends) who had previously been 
diagnosed with cancer. 
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  Post-traumatic stress symptoms (PTSS). Adolescents, mothers, and fathers self-
reported PTSS specific to cancer diagnosis and treatment on the Impact of Events Scale-
Revised (IES-R; Creamer, Bell, & Failla, 2003). Participants were asked to answer items 
“using your/your child’s cancer and treatment as the stressful event.” The IES-R was 
developed to parallel DSM-IV-TR criteria for PTSD; it is composed of 22 items that 
assess symptoms in the domains of Hyperarousal (e.g., “I was jumpy and easily 
startled”), Intrusion/Re-experiencing (e.g., “I thought about it when I didn’t mean to”), 
and Avoidance (e.g., “I tried not to think about it.”) that have been present in the past 7 
days.  Responses are on a 5-point scale (0 = “Not at all”, 1 = “A little bit”, 2 = 
“Moderately”, 3 = “Quite a bit”, 4 = “Extremely”). The IES-R is widely used and 
demonstrates good reliability and validity (Weiss, & Marmar, 1996) and has been used 
with pediatric cancer populations before (e.g., Barakat et al., 1997; Dolgin et al., 2007; 
Jurbergs et al., 2009; Kazak, Barakat, Meeske, Gallagher, Cnaan, & Stuber, 2001; Kazak 
et al., 2005; Phipps et al., 2005); the internal consistency in the current sample was 
excellent for parents and adolescents across T1 and T2 (Cronbach’s α = .91 to .95). 
 Severity of PTSS on the IES-R was calibrated in several different ways. The first 
was a total score, which was calculated by adding the total responses and takes into 
account number of symptoms endorsed and frequency/severity of those symptoms. For 
preliminary analyses, a clinical cut-off was also applied, with a value of 34 or greater 
meeting cut-off. Previous studies have indicated that PTSS equal or greater to this 
number is a conservative predictor of PTSD diagnosis (positive predictive value of .81 
and negative predictive value of .66; Rash et al., 2008). In addition, caseness was 
determined if adolescents reported at least one intrusion symptom, at least two arousal 
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symptoms, and at least three avoidance symptoms (consistent with DSM-IV criteria for 
PTSD), with “1” or above indicating that the symptom is present. This definition was 
recommended by Stuber et al. (2011) when examining PTSS in young adult survivors of 
cancer in the Childhood Cancer Survivorship Study. 
Anxiety, affective, and aggression symptoms. Adolescents self-reported anxiety, 
affective, and aggressive symptoms on the Youth Self Report (YSR), while mothers 
reported their adolescents’ anxiety, affective, and aggressive symptoms on the Child 
Behavior Checklist (CBCL; Achenbach & Rescorla, 2003). Adolescents and mothers 
reported the frequency of behaviors along a three-point Likert Scale (0 = “Not True”, 1 = 
“Somewhat or Sometimes True”, 2 = “Very True or Often True”). Three subscales were 
used: the Anxiety Problems (e.g., “Worries a lot”), the Affective Problems (e.g., “Cries a 
lot”), and the Aggressive Behavior (e.g., “Physically attacks people”). Raw scores were 
used for correlational analyses to allow for maximum variance while normalized T-
scores, based on age and sex norms, are reported in descriptive analyses. Mothers’ reports 
were used in analyses instead of fathers’ reports because of the greater number of 
mothers who participated. The YSR and CBCL are widely used and reliability and 
validity are well established. In the present analyses, adolescents’ self-reports and 
mothers’ reports were significantly positively correlated for Affective Problems (r = .54, 
p < .001 at T1; r = .48, p < .001 at T2), Anxiety Problems (r = .41, p < .001 at T1, r = .13, 
p = .02 at T2), and Aggressive Behavior (r = .61, p < .001 at T1, r = .28, p < .01 at T2). 
 Observed maternal communication: Macro-level. The Iowa Family Interaction 
Scale (IFIRS; Melby & Conger, 2001) is a macro-level system used to code parents’ 
verbal and non-verbal communication, behaviors, and emotions from 1 (absent) to 9 
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(mainly characteristic) along distinct domains. Frequency, intensity, and contextual or 
affective nature of the behavior are taken into consideration to derive the score for each 
category. The validity of this macro-level coding system has been established through 
both correlational analyses and confirmatory factor analysis (Alderfer et al., 2008; Melby 
& Conger, 2001). 
 The mother-adolescent interaction tasks were coded by a team of trained 
graduate- and undergraduate-level research assistants at a single study site. Coders first 
passed a written test of code definitions and examples with 90% accuracy and reached at 
least 80% reliability on previously coded videos.  All videos were double coded 
independently by two research assistants, who then met to discuss and reach consensus. 
When ratings differed by a single point, the higher score was used. Ratings that differed 
by more than two points on the 9-point scale were resolved through discussion. Mean rate 
of agreement for codes assessing maternal communication was 77%. 
 In the current study, a harsh parenting composite code was created by summing 
four maternal codes (hostile, inconsistent discipline, intrusiveness, and guilty coercion) 
and a withdrawn parenting composite code was created by summing four maternal codes 
(neglect/distancing, listener responsiveness, child monitoring, quality time), the last three 
of which were reverse scored. Codes and definitions are found in Table 1. These 
composites were theoretically derived to capture parenting styles that may result from 
post-traumatic stress symptoms (Scheeringa & Zeanah, 2001); similar composites have 
been used in previous research using the IFIRS with families of adolescents with cancer 
as well as other pediatric populations (e.g., DeLambo, Ievers-Landis, Drotar, & Quittner, 
2004; Lim, Wood, Miller, & Simmens, 2011; Rodriguez et al., 2014b).  
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 Observed maternal communication: Micro-level.  Micro-level analyses of 
communication were used to examine maternal solicits and validations while 
communicating with their adolescent about cancer. Solicits and validations were captured 
with the Contingency Coding System (CCS), a system developed for this study (see 
Rodriguez et al., 2014a, for details about the development of this system). Videos of 
mother-adolescent conversations were transcribed orthographically and divided into 
utterances, defined as “unit[s] of speech with complete semantic and syntactic content” 
(McLaughlin, Schutz, & White, 1980). The two maternal utterances immediately after an 
adolescent utterance were coded, and each utterance received a single and unique code 
for the category of utterance. Mothers’ utterances after adolescent utterances that were 
non-verbal (e.g., nods) or lacked sufficient content were coded as uncodeable and not 
included in the present analyses. For the purposes of the current study, only solicits and 
validations were examined. Solicits are defined as questions asked by the mother in order 
to elicit a response from her adolescent. Validations are utterances that confirm, 
emphasize, or praise the adolescent’s utterance without adding new content. See Table I 
for code definitions and examples. 
 All observations were contingency coded by a trained team of graduate- and 
undergraduate-level research assistants at one of the study sites. Trained coders achieved 
a score of at least 80% correct on a written test of code definitions and examples. All 
observations were coded independently by two coders, who then met to discuss ratings 
and reach consensus on utterances for which there was initially disagreement. See Table 
1 for percent agreement for each code.  
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Statistical Power and Analyses 
 Kurtosis and Skewness for the main outcome of interest, adolescent PTSS at T2, 
were within acceptable levels. Means and standard deviations were calculated for PTSS 
across informants and time points, for perceived life threat across informants at T1, and 
for self- and mother-reported adolescent Anxiety Problems and Affective Problems at T1 
and T2. Independent samples t-tests were used to examine differences in PTSS between 
sexes, and paired samples t-tests were used to examine differences in PTSS within 
informant over time.  Pearson’s r and Spearman rho correlations were calculated for 
hypothesized associations among variables. Relative association of static risk factors with 
adolescent PTSS at T2 was assessed using linear multiple regression analyses; sex was 
dummy coded and age was centered before being entered in the model. 
 To explore mediation, methodology presented by Baron and Kenney (1986) was 
followed. Specifically, statistically significant correlations were required among maternal 
PTSS at T1, maternal communication during mother-child observation, and adolescent 
PTSS at T2. To explore the proposed mediation models, a series of multiple regression 
analyses were conducted according to the methods outlined by Baron and Kenny (1986) 
and Holmbeck (1997): (1) maternal PTSS (the independent variable; IV) must be 
significantly associated with the communication variable (the mediator), (2) the IV must 
be significantly associated with adolescent PTSS (the dependent variable; DV), (3) the 
mediator must be significantly associated with the DV, with the IV controlled, and (4) the 
association of the IV with the DV must be smaller in magnitude after controlling for the 
mediator. Evidence for a fully mediated model occurred when maternal PTSS at T1 was 
no longer a significant predictor when maternal communication is added to the equation 
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and significantly predicts adolescent PTSS at T2. Mediation was probed with Sobel’s z 
test of correlation coefficients. 
 Power analyses were calculated using G*Power (Faul, Erdfelder, Lang, & 
Buchner, 2007). For within-group t-tests across time with n = 98, power was 95% to 
detect a medium effect size (d = .5) with alpha = .05. For between-group t-tests by sex, 
with n = 49, power was 79% to detect a medium effect size (d = .5) with alpha = .05. 
Regarding within-group correlations among the independent and dependent variables, a 
group of n = 98 participants produced power of 93% to detect correlations of .30 or 
greater at the alpha = .05 level. For correlations across informants, group with n = 98 and 
n = 55 (mothers and fathers), power was 93% and 74% (respectively) to detect 
correlations of .30 or greater with alpha = .05. For correlations among communication 
variables and symptoms with a group of n = 44, power was 53% and to detect correlation 
of .30 or greater with alpha = .05. With mediation analyses, power was 71% to detect a 
regression coefficient with f2 = .15 with alpha = .05 in a linear multiple regression with n 
= 44 and two predictors. 
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CHAPTER III 
 
RESULTS 
 
Preliminary Analyses  
 Means and standard deviations for adolescent, mother, and father PTSS are 
reported in Table 2. Exploratory analyses with paired samples t-tests were conducted to 
determine if symptoms decreased significantly from near the time of the adolescents’ 
diagnosis (T1) to the 12-month follow-up (T2). Adolescents’ PTSS did not significantly 
decrease from T1 to T2, whereas mothers’ and fathers’ PTSS were significantly lower at 
T2 than at T1 (see Table 2). To further characterize the sample, both clinical cut-offs and 
caseness were calculated to divide adolescents into groups of high and low PTSS. 
Twenty-one percent of adolescents were above the clinical cut-off (IES-R sums of greater 
than or less than 34) at T1, and 23% at T2. Fifty-six percent of adolescents met criteria 
for caseness (according to their responses on the IES-R) at T1, and 38% at T2.  
 The mean number of close friends and family who had previously been diagnosed 
with cancer was 1.97 (SD = 1.11; range = 0-6). Mothers’ mean perceived life threat of 
their child’s cancer, measured by the chance that the adolescent will not be cancer-free in 
five years, was 13.68% (SD = 16.95) and ranged from 0% to 73%. Adolescents’ mean 
perceived life threat of their cancer was 9.31% (SD = 11.42) and ranged from 0% to 49%. 
  At T1, mean adolescent self-reported Anxiety Problems on the YSR were T = 
53.60 (SD = 5.56), mean Affective Problems were T = 54.76 (SD = 6.36), and mean 
Aggressive Behavior was T = 53.92 (SD = 6.33). At T2, mean Anxiety Problems were T 
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= 52.16 (SD = 9.34), Affective Problems were T = 54.18 (SD = 10.47), and Aggressive 
Behavior was T = 53.67 (SD = 10.63). Means of mothers’ report of adolescent Anxiety 
Problems, Affective Problems, and Aggressive Behavior on the CBCL were T = 54.50 
(SD = 6.30), T = 56.34 (SD = 7.55), and T = 52.98 (SD = 5.36), respectively. At T2, mean 
Anxiety Problems were T = 54.99 (SD = 6.91), mean Affective Problems were T = 56.96 
(SD = 7.98), and mean Aggressive Behavior was T = 54.93 (SD = 7.25). 
Hypothesis 1 
 Correlations between adolescent PTSS on the IES-R and adolescent- and mother-
reported anxiety, affective, and aggressive behaviors on the YSR and CBCL were 
calculated to determine if PTSS was related to other types of internalizing and 
externalizing symptoms (see Table 3). Adolescents’ PTSS was significantly and 
positively correlated with self-reported Anxiety Problems, Affective Problems, and 
Aggressive Behavior scales of the YSR as well as the mothers’ reports of their 
adolescents’ Affective Problems, Anxiety Problems, and Aggressive Behavior scales of 
the CBCL (r’ s range from .21 to .54, p’s < .05) concurrently at both T1 and T2. 
Similarly, Adolescents’ PTSS at T1 was significantly and positively correlated with self-
reported Anxiety Problems at T2 as well as mother-reported Affective Problems, Anxiety 
Problems, and Aggressive Behavior at T2 (r’ s range from .21 to .32, p’s < .05). These 
results indicate that increased adolescent PTSS are associated with increased self- and 
mother-reported subtypes of internalizing and externalizing symptoms. 
Hypothesis 2 
 The association of static risk factors at T1 with adolescent PTSS at T2 was 
evaluated in bivariate correlations and linear multiple regression. Adolescent age was not 
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significantly related to subsequent adolescent PTSS at T2 (r = -.10), nor was family SES 
(ρ = -.15). Adolescents’ self-reported and mothers’ reported perceived life threat were not 
significantly related to adolescents’ PTSS at T2 (r = -.08; r = -.07, respectively). Previous 
experience with cancer in the family was also not significantly related to subsequent 
adolescent PTSS (r = .05).  
 The hypothesis that adolescent sex would be associated with greater subsequent 
PTSS was supported; females reported more symptoms than males at T2 (p = .05; see 
Table 4). Although females also reported more symptoms than males at T1, the 
difference was not significant. Exploratory analyses were conducted to determine if 
subtypes of internalizing and externalizing symptoms differed by sex as well. 
Independent t-tests were conducted to examine sex differences across time in Anxiety 
Problems, Affective Problems, and Aggressive Behavior (see Table 4). Girls reported 
significantly greater affective problems than boys at T1, and girls reported significantly 
greater anxiety and affective problems than boys at T2. 
 As part of exploratory analyses, a hierarchical linear regression was conducted to 
examine if age and sex interacted to predict adolescent PTSS. Age, Sex, and an Age X 
Sex interaction term were entered as predictors of PTSS at T2. The model accounted for 
.07 percent of the variance (F = 2.57, p = .06) and only sex was significant (β = -.20, p < 
.05). Additionally, a series of ANCOVAs were conducted to examine PTSS as a function 
of sex when Anxiety, Affective, or Aggressive behaviors were entered as covariates. For 
each separate ANCOVA, the model was significant (p’s < .01); Anxiety, Affective, and 
Aggressive behaviors were significant covariates (p’s < .01); and adolescent sex was no 
longer significant after accounting for these other types of symptoms.   
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Hypothesis 3 
Correlations among mothers’ and adolescents’ symptoms at T1 and T2 were 
examined to evaluate dynamic risk factors that were associated with adolescent PTSS at 
T2. Adolescents’ PTSS at T1 and mothers’ PTSS at T1 were both significantly, positively 
related to adolescents’ PTSS at T2 (see Table 5).  
Exploratory analyses were also conducted with a subset of the sample for which 
father’s PTSS data was also available. Although the correlation between fathers’ PTSS at 
T1 and adolescents’ PTSS at T2 was similar in magnitude to the mothers’ (r = .22 and r = 
.21, respectively), there were fewer fathers (n = 55 fathers and n = 98 mothers), so the 
correlation only approached significance (p < .10) for fathers. Interestingly, mothers’ and 
fathers’ PTSS at T2 were not related to adolescents’ PTSS concurrently at T2. See Table 
5. 
Hypothesis 4 
 To examine potential macro-level (harsh and withdrawn) and micro-level (solicits 
and validations) communication variables that may mediate the relation between maternal 
PTSS at T1 and adolescent PTSS at T2, correlations were first examined. Maternal harsh 
communication was not significantly related to PTSS at either time point (see Table 6). 
Maternal withdrawn communication was significantly positively correlated with maternal 
PTSS at T1 (r = .29, p = .05), such that greater maternal PTSS at T1 were prospectively 
related to more withdrawn communication. Maternal withdrawn communication was not 
significantly related to adolescent PTSS at T2. Maternal solicits during the observation 
were significantly negatively related to adolescent PTSS at T2 (r = -.32, p = .04), such 
that fewer maternal solicits were related to greater adolescent symptoms subsequently. 
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However, maternal solicits were not significantly related to maternal PTSS at T1.  Only 
validations were related to both maternal PTSS at T1 and adolescent PTSS at T2; greater 
maternal PTSS at T1 was related to fewer validations during the observation (r = -.33, p 
= .04), and fewer validations during the observation were related to more adolescent 
PTSS at T2 (r = -.41, p < .01). 
 Given these results, only maternal validations met the criteria outlined by Baron 
and Kenney (1986) to test in a mediation model (see Figure 1). A series of hierarchical 
linear regression analyses were conducted to examine mothers’ PTSS at T1 as the 
independent variable, maternal validations during mother-adolescent observation as the 
mediator, and adolescent PTSS at T2 as the dependent variable (see Figure 1). Mothers’ 
PTSS at T1 was a significant predictor of adolescents’ PTSS at T2 (Tau Path β = .34, p = 
.04). Next, mothers’ PTSS at T1 was a significant predictor of maternal validations 
during the mother-adolescent observation (Alpha Path β = -.33, p = .04). And establishing 
the Beta path, maternal validations significantly predicted adolescent PTSS at T2 (β = -
.41, p < .01).  Finally, a stepwise hierarchical regression was conducted with mothers’ 
PTSS at T1 entered in Step 1 and maternal validations in Step 2. After both variables 
were entered in the regression, only maternal validations remained a significant predictor 
of adolescents’ PTSS at T2 (see Table 7).1 To probe possible mediation, a Sobel’s z test 
was conducted. The results indicated that maternal validations significantly mediated the 
relation between Maternal PTSS at T1 and Adolescent PTSS at T2 (Sobel’s z = 2.76, p < 
.01). 
  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1Footnote: Although Baron and Kenny criteria do not call for control of the DV at T1, regressions were re-run with 
adolescent PTSS at T1 in Step 1. The same pattern of results held, with maternal validations significant in the final step 
(β = -2.39, p < .05) over and above adolescent PTSS at T1 and maternal PTSS at T1.	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CHAPTER IV 
 
 
 
DISCUSSION 
 
 
 
 This longitudinal, multimethod study is the first to prospectively examine 
potential risk factors for adolescent PTSS near the time of a cancer diagnosis and a year 
to a year and a half after diagnosis. This study is unique in that it includes assessments 
during both Phase I and Phase II of Kazak’s (2006) Model of Pediatric Medical 
Traumatic Stress, and examines communication patterns during mother-adolescent 
discussions of cancer and their association with adolescents’ PTSS.  The results of this 
study identify both static and dynamic risk factors for adolescent PTSS and elucidate a 
pathway through which maternal PTSS is related to adolescent PTSS over time.  Female 
sex and parental and adolescent PTSS near time of diagnosis emerged as risk factors for 
subsequent adolescent PTSS, and maternal validations during interactions with their 
adolescent mediated the relation between maternal PTSS at T1 and adolescent PTSS one 
year later. These results hold important clinical implications for adolescents with cancer 
and their families. 
 Hypothesis one was supported, as adolescents’ PTSS was correlated with both 
adolescent self-reported and mother-reported subtypes of internalizing and externalizing 
symptoms. Specifically, greater adolescent-reported PTSS were related to greater anxiety 
problems, affective problems, and aggressive behavior across informant and across time. 
These results indicate that adolescent symptoms are comorbid with subtypes of 
internalizing and externalizing symptoms in this sample, and show that as PTSS 
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increased in this sample, so did distress in related domains. These findings are similar to 
a study by Schwartz and Drotar (2007), which indicated that survivors of childhood 
cancer with PTSD also experienced greater negative affect and depression than those 
without PTSD.  This study expands on previous research by also examining aggressive 
behaviors.  
 Although multiple researchers have recommended the use of continuous measures 
of PTSS over categorical measures of PTSD diagnoses (e.g., Bruce, 2006; Kazak et al., 
2006; Stuber et al., 2011), exploratory analyses also indicated that a substantial portion of 
the sample met criteria for caseness across time points according to Stuber’s (2011) 
recommended criteria, and a smaller but also substantial portion met the clinical cut-off 
(Rash, Coffey, Baschnagel, Drobes, & Saladin, 2008). This finding is notable in that a 
considerable portion of this sample did cross the threshold for caseness. However, the 
focus of this study was examining the predictors of PTSS. This is important because even 
subthreshold levels of symptoms can still be associated with significant distress that 
should be of concern to clinicians (Kazak et al., 2006; Stuber et al., 2012). Further, it has 
been argued that the specific pattern of symptoms required for diagnosis may not 
adequately reflect substantial responses to trauma in pediatric oncology samples, or even 
child and adolescent samples more generally (Bruce et al., 2006; Copeland et al., 2007). 
Thus, identifying static and dynamic predictors of symptoms is important for targeted 
intervention.  
 Adolescent PTSS remained stable from near diagnosis to the 12-18 month follow-
up, although mothers’ and fathers’ PTSS decreased significantly over this time frame. 
This suggests that adolescent PTSS remains elevated a year to a year and a half after 
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diagnosis at a level that is comparable to initial levels near the time of a cancer diagnosis. 
This finding is more fully understood when examining sex differences within the 
adolescent sample. Although boys’ and girls’ symptoms did not significantly differ at T1, 
boys’ PTSS decline slightly over time while girls’ remained largely stable. Thus, girls’ 
symptoms were greater than boys’ at follow-up. These findings also support the 
hypothesis that female sex is a risk factor for PTSS at over time. 
 Female sex has consistently been identified as a predictor of PTSS in studies of 
pediatric injury and pediatric oncology (e.g., Bruce, 2006; Trickey et al., 2012), as well 
as within the general child and adult trauma literature (e.g., Alisic et al., 2011; Tolin & 
Foa, 2006). Several explanations have been offered for this sex difference. First, males 
and females may differ in their cognitive responses to trauma, with males experiencing 
potentially traumatic events as less frightening (e.g., Ehlers et al., 1998; Vrana & 
Lauterbach, 1994). Differential symptom expression may also underlie this difference, as 
males may be more likely to express posttraumatic stress in the form of irritability, anger, 
or violence (see Tolin & Foa, 2006). Gender role expectations may be implicated in this 
differential expression, as anxious/depressed behavior may be acceptable for girls, 
whereas aggressive behavior may be more acceptable for boys. This was partially 
supported in the current sample. Although there were not sex differences at either time 
point for aggressive behaviors, girls were more likely to report anxiety and affective 
problems. Additionally, exploratory analyses indicated that sex was no longer a 
significant predictor of PTSS at T2 when internalizing symptoms or aggressive behaviors 
were entered as covariates. There may also be differences in pre-existing psychological 
problems, as anxiety and depression are more prevalent among females throughout 
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adolescence (Kessler et al., 2005, 1994; Kilpatrick et al., 2000). However, the fact that 
this sex difference emerged only at follow-up in our sample indicates that girls and boys 
may have processed cancer-related stressors differently during the intervening year. 
 Of several hypothesized static risk factors, female sex was the only one that 
predicted adolescent PTSS at T2. Perceived life threat may not have been as influential 
due to the lack of variability in the sample; that is, most mothers and adolescents believed 
that they were very likely to be cancer-free in the future and the standard deviation on the 
measure of perceived life threat was small relative to the mean. Despite adequate 
variability in the number of family members and close friends who had been diagnosed 
with cancer, this variable also failed to predict PTSS at follow-up. Little is known about 
what that experience entailed for the adolescent (e.g., How old was the adolescent when 
the patient was diagnosed? How close was the adolescent to the patient or their 
treatment? Did the patient survive?). Greater characterization of this experience may 
elucidate aspects that are predictive of distress.  
 It is interesting that younger age did not predict PTSS, nor did it interact with sex 
to predict PTSS. Perhaps this is due to a somewhat restricted sample (age 10-18). 
Younger age has been identified as a risk factor for PTSS in response to pediatric injury 
(Brosbe, Hoefling, & Faust, 2011) and child trauma more broadly (Copeland et al., 
2005). However, while studies of young adult cancer survivors indicate that diagnosis 
during the period of adolescence is a risk factor for subsequent distress (Hobbie et al., 
2010; Kazak et al., 2010; Schwartz & Drotar, 2006), previous findings have not indicated 
that symptoms differ according to age within the period of adolescence. Family SES was 
also unrelated to PTSS at follow-up. Previous studies have indicated mixed findings in 
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this area, with some finding a negative association between SES and PTSS (e.g., Landolt 
et al., 2003), and others a positive association (e.g., Libov et al., 2002). SES may instead 
be a more salient factor for parental PTSS (e.g., Jurbergs et al., 2009; Meeske, Sherman-
Bien, Hamilton, Olson, Slaughter… & Milam 2013; Vrijmoet–Wiersma et al., 2008).   
 Hypothesis three was supported, in that mothers’ and adolescents’ PTSS at T1 
predicted adolescent PTSS at T2. In addition, exploratory analyses indicated that fathers’ 
symptoms approached significance. Although a previous meta-analysis of parent and 
child trauma indicated that maternal PTSS are more strongly correlated with child and 
adolescent symptoms than are paternal symptoms (Morris et al., 2012), the results in the 
current study indicate correlations of similar magnitude; however, there was a smaller 
number of fathers who participated, and we were underpowered to detect an effect of 
similar magnitude. 
 This study extends previous findings that indicate that maternal PTSS and child 
PTSS are linked (Alisic et al., 2011; Bruce et al., 2006; Morris et al., 2012) by examining 
communication patterns that underlie this relation. Hypothesis four, that maternal 
communication mediates the relation between mothers’ PTSS at T1 and adolescents’ 
PTSS at T2, was partially supported. Although macro-level communication variables did 
not meet criteria as mediators (Baron & Kenny, 1986), maternal PTSS at T1 was related 
to subsequent maternal withdrawn communication patterns. Withdrawn communication 
is characterized by low responsivity, monitoring, and time spent with child, and increased 
neglect or distancing. Mothers with increased symptoms of posttraumatic stress of their 
own may have difficulty responding sensitively to their child when discussing cancer. 
Symptoms of hyperarousal, intrusion, and especially avoidance may cause mothers to 
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withdraw when discussing their child’s illness (Scheeringa & Zeanah, 2001; Ostrowski et 
al., 2007). Although this relation has been theorized, to our knowledge, this is the first 
study to examine both mothers’ self-reported PTSS as well as subsequent observed 
mother-child communication patterns. Interestingly, maternal harsh communication was 
unrelated to mother and adolescent symptoms. A previous study with this sample has 
indicated that maternal depressive symptoms are related to both withdrawn and harsh 
communication (Rodriguez et al., 2014a); this suggests that symptoms of maternal 
depression and posttraumatic stress may disrupt subsequent mother-child communication 
in different ways.  
 On the micro-level, greater maternal solicits were subsequently related to less 
adolescent PTSS. When mothers respond to their child’s utterances by soliciting 
information, this may provide the adolescent an opportunity to revisit and process 
memories related to their diagnosis and treatment in a safe, supportive environment. 
Indeed, a core component of PTSD treatment with the strongest evidence base, Trauma-
Focused Cognitive-Behavioral Therapy, is exposure to and recall of trauma memories 
(Cohen, Mannarino, & Deplinger, 2006). Although maternal PTSS does not impact the 
frequency with which mothers solicit information from their child, the finding that 
solicits are related to adolescent PTSS nonetheless holds important clinical implications.  
 Importantly, maternal validations mediated the relation between mothers’ and 
adolescents’ PTSS, such that increased maternal symptoms at T1 predicted fewer 
contingent validations during subsequent mother-adolescent conversation about cancer, 
and fewer contingent validations subsequently predicted increased adolescent symptoms 
at T2. Validations, which indicate that the mother is paying attention and providing 
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feedback to her child, may be particularly difficult if the mother is experiencing 
heightened levels of avoidance, hyperarousal, or intrusive thoughts regarding her child’s 
diagnosis. This finding is also similar to the results of a previous study with this sample, 
such that greater maternal depressive symptoms were related to fewer validations 
(Rodriguez et al., 2014a). Validations, as defined and measured in the current study, 
serve to confirm, empathize, or praise the adolescent’s utterance without adding new 
content. It appears to be important for mothers to indicate that they are hearing what their 
child is saying, and to validate their adolescent’s thoughts, ideas, and opinions about 
cancer. This may go beyond allowing an adolescent to share her thoughts and emotions 
about diagnosis and treatment, to communicating that those thoughts and emotions are 
acceptable. In addition, validating may serve to keep the focus of the conversation on the 
adolescent’s contributions, instead of shifting to the mother’s own experience. This 
finding also holds important clinical implications. 
 The strengths of this study include its longitudinal, multi-method design. 
Assessments at three time points allowed for examination of risk factors near the time of 
diagnosis and insight into communication processes that mediate the relation between 
maternal PTSS and subsequent adolescent PTSS. Most studies that have assessed PTSS 
in adolescent and young adult survivors of childhood cancer, and even the few that have 
been longitudinal (e.g., Barakat, Kazak, Gallagher, Meeske, & Stuber, 2000), were 
retrospective and unable to draw on important clinical information near the time of 
diagnosis. In addition, this study included multi-informant and multi-method assessment. 
Observational studies of parent-child communication are rare but gaining attention in 
pediatric populations (e.g., Alderfer, 2008; Barakat, 2008; Dunn et al., 2011; Kaugars, 
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Zebracki, Kichler, Fitzgerald, Greenley… & Holmbeck, 2011), and, to the best of our 
knowledge, this is the first study to show that observational assessment of 
communication patterns are related to both mothers’ and adolescents’ posttraumatic 
stress.  
 One of the study’s limitations was the exclusion of other processes that may be 
related to adolescent PTSS after cancer diagnosis. A recent review by Compas et al. 
(2012) underscored the important role that coping plays in distress in pediatric 
populations, including children and adolescents with cancer. Specifically, both primary 
control coping (acting on the source of stress or one’s emotions related to the stressor) 
and secondary control coping (efforts to adapt to the stressor) have been linked to lower 
internalizing and externalizing symptoms and better adjustment in pediatric populations 
(e.g., Campbell, Scaduto, Van Slyke, Niarhos, Whitlock, & Compas, 2009; Miller, Chen, 
& Cole 2009; see Compas et al., 2012 for a review). Less is known about the relation 
between coping and PTSS in pediatric oncology, and how coping may interact with 
parental communication and symptoms over time to predict subsequent adolescent PTSS.  
In addition, measures of physiological reactivity were not collected. Within the 
posttraumatic stress literature broadly, physiological reactivity at the time of the trauma 
has garnered attention, and heart rate and cortisol have consistently predicted subsequent 
PTSD in adults (see Brewin, 2011) as well as in children (Alisic et al., 2011, Brosbe et 
al., 2011). However, this data is rarely collected in pediatric oncology populations. 
Results from one study examining physiological reactivity in mothers of children with 
cancer indicated that cortisol collected near the time of the child’s diagnosis predicted 
maternal PTSS over twelve months later (Stoppelbein, Greening & Fite, 2010). Future 
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studies should therefore explore the relation between child and adolescent PTSS and 
measures of physiological reactivity. 
 Another limitation was the small number of fathers who participated in both the 
T1 and T2 assessments and the parent-child communication task. Although results 
provide important information about maternal communication patterns as they relate to 
PTSS, it is possible that different relations would emerge when examining paternal 
communication. Previous research has indicated that there are sex differences in parent-
child reminiscing about past events, (e.g., fathers are generally less elaborative than 
mothers), and that these differences hold important implications for child adjustment 
(Adams, Kuebli, Boyle, & Fivush, 1995; Fivush, Brotman, Buckner, & Goodman, 2000; 
Reese, Haden, & Fivush, 1993). Interestingly, in a study of family observations during 
self-selected dinner-table conversations, mothers and fathers evidenced similar frequency 
of requests and confirmations (similar to solicits and validations in the current study), 
however only mothers’ requests and confirmations were related to their child’s 
internalizing and externalizing symptoms (Bohanek, Fivush, Zaman, Lepore, Merchant & 
Duke, 2009). Therefore, it will be important to examine the relation between paternal 
communication and adolescent distress in pediatric oncology.    
 Future directions will include continued examination of potentially modifiable 
risk factors for PTSS in families of adolescents with cancer. These findings indicate that 
relations among parental and adolescent variables may change with time. For example, 
already at T2, mother and father PTSS was not significantly related to adolescent PTSS. 
Therefore it may be important to continue to examine families for years after cancer 
diagnosis as they move into the Phase III of Kazak’s model of Pediatric Traumatic Stress 
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(Kazak et al., 2006). This is an especially important time period, as there is evidence that 
childhood cancer survivors continue to evidence PTSS and PTSD during this phase (e.g., 
Erickson & Steiner 2001; Kazak et al., 2001; Kazak, Alderfer, Rourke, Simms, Streisand, 
& Grossman, 2004; Stuber et al., 2010), and there are concerns that long-term 
posttraumatic stress may affect the patient’s or family’s likelihood to seek follow-up care 
(Kazak et al., 2006). Although several previous studies have characterized presence and 
correlates of PTSS in each phase, no study has examined predictors of and relations 
among adolescent and parental PTSS across Phase I, II, and III.  
 In addition, future studies examining PTSS and PTSD in childhood cancer 
survivors need to incorporate new DSM-5 criteria into their assessments. As the field of 
pediatric oncology continues to wrestle with the best way to measure posttraumatic 
stress, several additional factors should now be considered. First, it will be important for 
future research to incorporate the new four-factor model of PTSD: re-experiencing, 
avoidance, dissociative/negative cognitions, and arousal/reactivity. Interestingly, of the 
previous factor analytic studies that support these four factors, two have 
included adult cancer samples (DuHamel, Ostrof, Ashman, Winkel, Mundy, Keane, & 
Redd, 2004; Shelby, Golden-Kreutz, & Andersen, 2008). In addition, Criterion A has 
been restricted, such that a cancer diagnosis alone would not qualify as a traumatic event, 
but instead would need to be accompanied by (loosely-defined) adverse cancer-related 
events (American Psychiatric Association, 2013; Kangas, 2013). In addition, learning 
about a child’s cancer diagnosis would not qualify as a traumatic event for parents, 
although learning about or witnessing a child’s “medical catastrophe” would (American 
Psychiatric Association, 2013; p. 274). It is interesting that specific medical events are 
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now a prerequisite for “trauma” diagnosis, when medical factors such as chemotherapy 
agents, second malignancy, cancer recurrence, and physical late effects have consistently 
been unrelated to PTSS both concurrently and over time in pediatric oncology (see Bruce, 
2006; Stuber et al., 2010). Instead, with the re-organization of PTSD into a new 
diagnostic category of Trauma and Stressor-Related Disorders, the authors of the DSM-5 
suggest that Adjustment Disorders “are common accompaniments of medical illness and 
may be the major psychological response to a medical disorder” (American Psychiatric 
Association, 2013, p. 289).  
Nonetheless, given the data presented in this study, and in previous studies over 
the past two decades, it is clear that a cancer diagnosis can trigger PTSS in adolescents as 
well as their parents. It is therefore important that researchers do not constrain their 
outcomes to a specific pattern of symptoms, or to a specific category of medical events. 
As Kazak et al. (2006) has argued, we must move beyond preoccupying ourselves with 
whether experiences are “objectively traumatic” but instead focus our attention on 
understanding the experiences of patients and their families (p. 351). 
 Finally, future studies should examine the feasibility and efficacy of interventions 
for families of children with cancer. The results of the current study indicate the 
importance of family-based interventions, as parental symptoms are related to adolescent 
symptoms concurrently and prospectively. Results indicate that both male and female 
adolescents may be at high risk for PTSS, and female adolescents may be at particularly 
high risk for PTSS that persist over time. In addition, adolescents whose parents are 
struggling with increased levels of PTSS near the time of their diagnosis may themselves 
be at risk concurrently and one to one and a half years later. In addition, the results from 
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this study highlight potential targets of intervention. Although the National Cancer 
Institute recommends that parents communicate openly and honestly with their child 
about their cancer diagnosis (NCI, 2014), this is the first study to specifically characterize 
communication patterns that hold implications for subsequent adolescent wellbeing. 
Encouraging maternal communication that includes soliciting the adolescent’s thoughts, 
opinions, ideas, and experiences, and especially validating those contributions will be 
important components of an intervention.  
 Medical-related PTSS has garnered both attention and controversy within the field 
of pediatric oncology (Bruce, 2006; Jurbergs et al., 2009; Kazak et al., 2006; Phipps et 
al., 2005). However, the results of the current study indicate that it is a topic worth 
pursuing. Adolescent PTSS near the time of diagnosis was related concurrently and 
longitudinally to related measures of psychological distress, several static and dynamic 
predictors of adolescent PTSS were identified, and communication patterns that underlie 
the association between maternal and adolescent PTSS were elucidated. Sufficient 
research over the past decade has indicated that families undergoing childhood cancer 
treatment are at increased risk for posttraumatic stress, no matter how it is conceptualized 
(Bruce, 2006; Vrijmoet-Wiersma et al., 2008). Focus should shift from characterizing and 
categorizing posttraumatic stress to examining potentially modifiable risk factors and 
potentially efficacious treatments for those adolescents and parents who experience 
pediatric cancer diagnosis as traumatic and continue to evidence symptoms of 
posttraumatic stress over time.  
  
  
